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and  research  needs  of  the  various  government 


departments . 


JPRS;  *+983 
CSO;  I563-S/8 


A  STUDY  OF  Tia  SUBSIfflO!?3 

,,  [FolWwlns  13  ?  translation 


pg  loXosY),  . 

June^’gSurCT^  MO  ,j,  pp  136-140.  J 

S°t  ^  erirthril«rtS“lmotivate  ?Ssnlln-*I“ 

.Ivors  of  ths  animals  were  observation 

ground  tissues  were  ig+ics  of  the  insulin. 

)f  any  change  in  ?the  -,,-u  ^ea+od  to' insulih^lodine 

some  .cases  +He  effect  of  the  Inactivating 

iaalyses  for  ^etormln^lon  o|^tho^affoot^^t 

substances  on  tUe  Insvain.  .  substances 

Td  “anesthesia  b^orfusl^  tbo^ll^^^ 

rde^n-JeMrSC^^ir^re^^^^^ 

Materials  and  Procedure 
Kinds  of  Animals  Used 

larse  White  rats--all  w|^  lee^S’waf " 

male  3"^  female,  eag  welBhi^^l20-l^|ra_^^^^_ 

dispensed  with  the  night  heiore  jn 

.„als  ''^-«-^J/3!!:airwerrSature  and  ^1^  and 

rd&SrtSrictriry  “ 
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^  the  nlKht  before  the  experiment. 

Feeding  Aav  when  the  experiment  was  to  take 

p^aS!  eS'Slobit  was  oonten^  ^es 

“?foor°  ?toK“i»“ompai.atlvely  stable  sugar  content  of 

S^oofSe^e  pfcKd"for  experimentation. 
nhemicals  Used 

insulln-lhsulln  Roxane  (^^de  in  the  gtherl^ds) . 

Label  declared  40  International  ^Its  per  ml,  r 

11,  1957,^6b0d,^tlljsay^l_|^^  2010.04^,  HtfOOj  0.05^, 

Ga0l2  0.018^. 

^rOceduj^'  '''■'' 

(3.)  Liyer,Perfus^n  ^^arg^^ 
thesia,  ^  mote.  25%  animal.'  men 

was  injected  into  the  abdomi^l  temperature  re- 

the  animal  was,  anesthetized  .  A ^  ^a,s  made  on  its 

Sstered  about  57°C  a  a  catheter  was 

Ibdomen.  The  liver  was  carefully  .L^cke*  s  solution 

inserted  into  the  portal  vein,  Similarly  another 

could  enter  the  lijen  thru  the  ath  inferior  through 

catheter  was  inserted  into  be  collected.  Then 

which  the  JSJtic  Sery  and  the  upper  portion  of 

the  bile  duct,  the  ^®P^J^°^^^;®J\ere  tied,  so  that  the  cir- 
the  portal  vein  above  Sletely  isolated  from 

culatory  system  of  ^®  ^^ing  the  operation  extraordinary 
the  rest  of  the  body,  ^ring^  injured 

care  vas  exercised  so  ^  ^he  fluid  pressure  of  the 

and  perfusion  would  fall.  25-30  mm.  A 

Loose’s  solution. used  for  the  oerlusi  employed 

regulating  clip  a  scrw^for^Adju^^^^^^^  ^ 

to  maintain  the  of^the  liver  was  strictly  maintained. 

The  original  P°««|9h  of  the  li^  j^^ate  dutflow  when  the 

Difficulties  will  during  the  operation, 

position  V^loSs  Kinds  of  Fluids  for 

the  Kxperl^nt.  Preparation  of  hlood  mid  PFlor^f^^f-as 

fusion— Prior  to  the  Process  °f  which  approximate, 

collected  from  the  vena  ^  ijo  20  international 

It  10  ml  loose’s  solution  solution  until  the 

uSlts  of  insulin  ??“ne  we  added  Loc^  contains 

mixture  measured  10  ml  ^each  mx  oi 
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2.0  international  units  of  Insulin  Roxane)^  Observation 
was  made  of  the  action  bf  this  blood  fluid  on  the  insulin 
kept  ht  a  constant  temperature  of  57°0  for  one  hoxTr* 

'  (b)  Perfusate— VThen  perfusion  was  under  way  in¬ 

sulin  was  added  from  time  to  time  accordins  to  the  require¬ 
ment  of  the  liver  perfusate  for  the  maintenance  of  its  in¬ 
sulin  concentrate  of  2.0  international  units  per  ml.  Simi¬ 
larly,  observation  was  made  of  the  action  of  the  liver  per¬ 
fusate  on  the  insulin  for  one  hour  at ' a  constant  temps rature 

of  37°C.,  ^  . : 

(e)  Insulih  perf dSion .-f luid-“  In  the  process  of 
perfusion  1  ml  Of  Inshlin  with  a 'concentration  of  4o  inter¬ 
national  imits 'per  ml  ■#as  introduced  at  the  rate  Of  8  in¬ 
ternational  units  per  minute  into  the  rubber  tubing  at  the  ’ 
entrance  of  the  portal  vein.  In  the  meantime,  the  perfu¬ 
sate  nas  collected  at  the  exit,  until  20  ml  had  been  ob¬ 
tained.  Each  ml  of  the  perfusate  collected  supposedly  con¬ 
tained  2.0  international  units  of  insulin.  The  perfusate 
collected  was  set  aside  so  that  the  insulin  would  settle. 

To  make  sure  that  all  the  insulin  that  went  in  had  been 
entirely  recovered  in  the  20  ml  perfusate  collected,  a 
separate  experiment  was  performed  in  which  a  solution  of 
indigo  carmine  with  a  concentration  of  6  mg  per  m.1  was  in¬ 
troduced  into  the  portal  vein  in  a  manner  similar  to  that 
stated  above.  It  was  obvious  that  20  ml  of  the  perfusate 
vras  collected  and  all  the  indigocarmlne.  ,had  been  drained 
from  the  liver.'  ■  ■  ' 

(d)  Liver  extracts— Following  the  perfusion  the 
liver  v;as  remcved*  To  the  liver  an  equal  amount  in  weight 
of  Locke *s  solution  was  added  to  make  a  liver  extract 
according  to  Mlrsky*s  procedure..?/  The  extract  was  then 
placed  in  a  centrifuge  to  rotate  at  a  speed  of  3,500  revo¬ 
lutions  per  minute.  This  done,  10  ml  was  taken  out  from 
the  substances  in  suspension  in  the  top  layer,  TO 'this  20 
international  units  of  insulin  and  10  ml  of  Locke* s  solution 
v:ere  added  and  kept  at  37°C  for  one  hour.  Observation  was 
made  of  the  action  of  the  liver  extract  on  the  insulin. 

(3)  Observation  of  the  activity  of  insulin.  Deter¬ 
mination  of  the  normal  sugar  content  of  the  blood  of  the 
rabbits  picked  for  the  experiment  was  made  by  testing  the 
blood  of  the  animals  three  times  in  half-hour  intervals, 
employing  the  Polln-¥u  method.  The  average  of  measurements 
was  used  as  the  normal  sugar  content  of  blood.  Then  the 
various  fluids,  the  amount  of  eaCh  of  which  being  determined 
by  its  strength  being  equivalent  to  2.0  International  units 

"g/  Refer  to  footnote  2,  page  1, 
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inleeted  Intravenously  Into  tt^iftlmL 

?n1eotlora  teat  was  sWen  every  halt  “  ^  respective 

to^determlne  t"®  we«  eompared  with  the  h°roal 

sugar  content  values  of  decrease  indicated 

ISf  de°rSf  oJ  IS  activity  ji“r|"^glyoe«ic  with 

the  ds^r  jj^„^erlne  made  of  the  sugar 

Tolbutamide  After  ^Sa^h  if  Without  food,  tol- 

clntent  Of  the  blood  when  anlm&l,  the-  dosage 

hSlde  was  adjnlnlsterea  %  mOhttt  to  toe  ^  gl^en 

Si  ISo 

»teinhe«^  1S|;Xia  done, 

content  dropped  to  tne  minimuui, 
perfusion  followedi 

■  pocinit.e  and  Discussion 

"iTuif  Sliellef I«erSer|lIonSniS  on 
the  Activity  of  the  Insulin 

T  lairir,  nf  four  separate  experiments 
At  the  SLfuslon  fluid  were  col- 

(see  Table  I)  three  portion  each  portion  contain- 

lected  ^ec\ortions  of  perfusion  fluid 

ins  20  ml.  Non^of  insulin.  But  the  extract 

any  chans©  liver  that  had  been  perfused 

SI^illotlvale'^lIsK  in  Jest^tube^tests.^  J 

If  taIcUviItl8''®|f®®\f  this  ®^®rt"®f 

it  may  be“alf  thit  the  If  thi  IlrtuSf 

llZl  be  ®®brled  away  from  the^liver^by  ^^^^P 

Sr^fll?  ri|I  -S  heen  wage. 
iL’^Sfnlefff  sMIserved^i^^  the  liver. 

ETable  I  follows.] 
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Ttie  'Sffeo^  af  (1)  Parfusioa  Pluid  Gantalaiiig  Sa  lasalln 
(2)  Sxtaaets  Gallaotad  After  Perfaaioa  oa  the 
AetlYity  ©f  iBsallH 


§ 


(2)  The  Effect  of  Liver  on  the  Activity  of  the 
^  insulin  in  the  Perfusion  Fluid 

After  ®^®’^i®t“p9rfSlon^Sui?thit  had 

found  that  the  t^^the  P  x  the  process, 

passed  through  the  5:t  of  the  perfusion  collected 

L  shown  in  the  t®f «  ^®|^Jj®ase  in  the  sugar  content 

which  did  not  hring  -KVi^  +  a'  ftut  when  Insulin  was  added 

of  the  blood  of  the  rabbltSH  perfusion,  tbe 

to  the  p6X*fuslon  fluid  ^av  infer  from  these  phenomena 

forsier  was  not  affectad*  the  liver  it  le  inactivat- 

iS  when  fSBes.  ^ough  f ,,  . 

e.d.  The  results  of  some  extract  from 

Mlrsky  who  found  tna  containing  Insxilin,  the 

ground-up  liver  to;^a  test  tube  con  insulin 

latter  was  rendered  ^^®'®tlve*  carried  away  from  the 

inactivating  ^  inactivate 

liver  by  the  fluid,  and  through  the  liver 

the  insulin  -^^ion  that  they  possibly  are  close 

„f  the  Aotlvlly  S  luBUlln  WiBi  1'^ 

uver  wm  Liver  Perfusion  Fluid 


1st 

Por-  fusion 
tlon  of  Fluid 
PerfU"*  Contai; 


A>  W  - 

*i’eated  sion  Ing  in 

Fluid  i©ST>ou  cT„e/,  aulln 


2nd 

Por¬ 

tion 

of 

Perfu-I 

sion 


Extract 
of  Liver 
After 
Perfu¬ 
sion 


THtervaXs 
(in  min.) 
between  In¬ 
jections 
Given  to 

Rabbits. _ _ 

"Activity  iAverap 
of  Insu-  of  7 
lln  (as 

‘indicated  Devlatio 
py  the  de-  (^) 
crease  of  I 
sugar  con-j 
tent  of  1 
blood  of  I 
rabbit^  I 


1  •  ' 

30  j  Wf  !  VO  ! 

1  ' 

30  i  00  5  VO  ■ 

'  ‘  ' 

1 

U  - — - 

i.io  .  60  1  ’*0 
t  i  • 

! 

,  30  •  Oti  •  ''0 

1 

rag© 

r  _ - 

1  i  1 

4  -  !■ 
^  1 

1 

1  -  -- 

-I'i  \^2l  ; 

*  » 

tii^ 

3-37  ,-45  :-45 

-.7  5-4  +t  : 
i  1 

h  7,v  ':  T.4  i  9,5  ;  4,0  i  .1.2  1  2,4  7.7  :  2.0  ’  O.oji  17.4  ;  .9, ,  _  17,0 


. ■  Besides »  -as-  tb.®  rssisltB  ©f  ©^sv-  -sxp^S'.lffiaat 

A^tat'  ife®- perfbsieB  fltiid  ©©RtaiBlEg  iSBiallB  i;©>fss.?d  tfe‘©ag 
tk®  .'tke  .axtra^ts'fs*©®  Vm  liir©y .  ©m 

tras  Always  ■fck®  @a®®l  _  r'©Bi»3.t.s  >ix  ■febs. 


fusloB  I'ti  Wss-’iiO'fe  ©asy.  f®**'  t*b©  fluid  t©  fias®  J 

tteSSak  ©ask  lobs  .  of  tk«  fa^t  tfe©  p«rfusloa  flut^,. 

oouia^Hfe'-l  iasa  tfefo'agk  ^ ©^gaa.,  ■'■•As  *  l.-" 

result,  "4M«e" part®  kept  tfealy  ©i!*islual  red  eolor.la  tie. 
tjTOoess  ©f  '-'PArfuslou,  •.  la  tw0i  s®pa]f‘ate  esperlmeats  (a«^®^,  ' 
T'sKl®'  III^ '  tlife  ’perfused '  liyes*  was.  divided  lat®  ,  tw0  pertieas 
a3ebrdW'"te'  tk@-.4^©  eelers,  red-aad  pale, ', ?#«#rvat leas  ' 
w®rV¥aal'df  .tke,  effeot  ©f  their-  respeetlve  dX^aeta  ©a_  , 

tfe©‘ aetivll?'’  ®f '  tusalia.  fhe  results  stowed  tlmt  4h®  ex-  ■ 
trao't’ oh t Allied  fp©a  ,'the  ]^rtioa.'Of  the  liver  through;  whioh 
'the'  perfufflioh •  fluid  aoataiulug  iasuliu  had  passed,  aemeiy 
pale  portion,  lost  Its  original  inaotlvatl^^propery, 
while  the  extra® t  from  tbs  portion  that  had  not  keen  pen®-  . 
trhted  by  tto  perfusion  fluid,  naaely  th®  red  portion,  still 
retpined  its  insulin- Inaotlvatlng  property.  . 

.  :’: . "■v;l?able''i:Ii  :' 

'The'Effeot  ©f  Extracts' -©btalaed  fr©5fl' Liver 
Through  Whleh  Perfusion  Fluid  OoBtalnlag  i 

■’  ,  Insulin’ Passed  ■■'  . 


Plaid 

Tested . . . , 

IntervaisiiiniHn 
between  tests  of 
sugar  oentent  of 
blood  of  rabbit 
after  iniectdon 
pegrbe-'  -v*  Sverag©  o 
of  'Aeti-  t.  t@sts(i 


'  1st  -  2nd 
Porfu-  Perfu- 
Per-  ®i®n: .  .  sat©  . 
fa--  •■0oa-  ■  Qon-  ■. 
a  ion  ■ .  ta  Ini^  talniag 


'I  w  1  'i  .w  I  m  1  m  I 


Plaid  Extract 4 
...from  Liver  | 


Mi  \  ftrt  j  ^Jj  .tn  '  rtii;  w 


The  Effect  of  Tolbutamide  on 
^  Sie  Former  Was  Aaminstered  to  Produce 

Hypogiyoe®^-^ 

White  rats  Property  upon  i>asslng 

fuBlon^fluW  lort  Ssratowei  tWt  thj  pe^ 

through  the  liver*  ftftsr  insulin  perfusion 

fusioS  fluid  collected  oefore  perfusion  had 

ks  made  and  extracts  made  of  obtained 

the  same  effect  on  T«ahbits  Based  on  these  re- 

from  perfusion  Si’S'JP  be^any  relation  between  the 

hypogiyceS  action  of  “tolbutamide  and  the  insulin- inacti¬ 
vating  substances  of  the  liver* 


^  0.1oX^  XV 

Fffect  of  Liver  on  the  Activity  of  Insulin 
Star  Tolbutamide  Given  Rats 

1st  Per-  2nd 

por-  fusion  Por- 

,  tlon  Fluid  tion 

Con-  of 

Per*- 


Pluld 
Tested 

IriteiVai s  |in  min) 
between  tests  of 
sugar  content  of 
blood  of  rabbits 
after  InAeptioS. 

Degree  of 
activity 
of  Insulin 
( as  indicat 
ed  by  the 
decrease 
of  •sugai' 

S5pi“lafpS«2nta8ewW*.) 


of 

Per-  ■  tain- 
fusion  Ing 


Liver 
Extract 
After 


fusion  Perfu- 


verage  oJ 
t( 


M\  j  6f»  1 

10  1  6i) 

30-  ‘  60  i  *>i> 

1  1 

10 • !  60  ;  Oft 

'  ,j _ 

'  -.i/I  ‘-M'>  |-4! 

;  ( 

1 

-3 ;  -i  1 

i  1 

-12  |->7  !-4I 

-23  ;-3i  ! 

,?.S  1  7.0  1  «!.5 

3.1  !  S.» 

1 

j  2.2 

«,4  j  7.R  ltn.5 

i  .! _ 

Zl.4l2t.7i  20.4 

; — L_ — . 
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In  the  past  few  years  many 

StSl^lnaltlvatlns  subatanoes  ot  the  liver,  h°_pl^,  to  ex-^_j^p^ 

Sain  the  hypoglycemic  mechanism  of  chemicals  of  this  type^S--/ 
tofreSts  were  not  oonaliteht,  and,  the  expirations  at- 
?.eLSd  va?^  Basing  On  the  results  of  bur  experiment.  If 

animals  that  he  had  injected  tolbutamide  into.  ,. 


Conclusion  • 

In  our  study  of  the  action  of  the  insulin-inactivating 
.  4.  ^  A?  +>iA  livers  of  larp-e  white  rats  by  perfusing  the 

ilvS  tissues.  Such  substances  could  not  be  carried  away 
fro^tS  ll«r  by  the  perfusate.  After  the  Insulin  pared 

?Sv^rthf?JvS,  the'^aotlon  of  the  Insulln-lnactlvating 

¥hen  the  animals  were  rendered  hypoglycemic  by  tol- 
butamlde.''r  Stlon  of  the  in^lln-lnaotlva^ 

fair  TTe^re^:^  J^oriu^  tSt  ?L^ri"/no  relation  between 
the  hypoglycemic  action  of  tolbutamide  and  the  insulin- inacti¬ 
vating  substances  of  th^  liver. 
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tlvating  System  of  Liv  r.  — Diensott,  ’  D. ;  Tbe  In- 

^  SMSin^o/iiaSSasf  by  Sposlyoemlc  Sulfonamides. 

6/  tTTo. 

s/  faSsK  ^  V  1^1  fo  a^on^ide  Totion^of  Sulfona- 

o/  ?rsbar€=°“i°^->» 


-  END  - 
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